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ik*%-& BHCBuried Heterostructure) ^] °1 ^ *H1 >H ^ ¥^3i-?r 

» AlZ^-ofl °]sfl #^}r£~o] of- o^c. icq aVs^ojg. c^S^c-fl, o] 

<27J ^3^7 ^7l^ 7-1 ^Al^lCf. Ct}-^ # 

«h£*H^-g- ^^17171 *Hj of- o^o. ^i^^a^. tg^ojg.*) ^3 Aiz^- *J-^-g- ol ^ v 

<*) «h£*fl#-i- ^SRf ^o_S. ^zv^- oicf 

£ 7f 

[AflO]o]] 
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1020030088260 Qx}: 2004/1/20 

sfl 0 !^ ^ zl ^2]- ty-tg {Semiconductor laser and method for manufacturing the 

same} 

E 1 >fl^l £ 3^r ^Hfl BH(Buried Heterostructure) efl°l^^ ^^*>7] 

£ 4b^r £ 4a^l 5l*)& ^^Mr^f^ 

£ 5^ 5. 4b^ H^l^CQl ^ Q2)«- Ebers-Moll models. Tfl^H ^fr"^ 
^* M-Er^H ZLHflS. 

5L 7a vfl^l £ 7f^ £ ^ofl 3H*1^ yj-^-i- ^*>7l ^ 

£ 8^ tf-E ^ BH 3H*1^ -ij-^.g- ufEfvfl aefls. 

£. 9a^r -g- 4^ BH eflo]*HH^ S.JE. 14^^ zisflS. 

-£ 9b^ BH sflol^oflA^o) s.= s.^^- ufE)-\fl zieflH. 

1, 11, 21, 100: n-InP 7]& 2, 12, 22, 101: 
3, 13, 23: ^2fl = ^ 4, 24: p-InP *d-?T*}-## 
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1020030088260 #^ <tJ*V: 2004/1/20 

5, 25: n-InP #fr*Vi=V# 6, 17, 26: p-InP #2fl-E.# 
7, 27, 107: _2.ni U: bVe^ 

15: p-InP 16: n-InP ^fMr^# 

28: te^l^ 41 vfl^] 44: a>£^# 

41, 43, 102, 104a, 104c, 106: «h£*)l# 
103: 4^3 sfl€ 104: *I^r<S# 

42, 44, 104b: 105: ^zV^*l^ 
108: ^3}-# 109: =.4^ 

£ BH(Buried heterostructure) 3M*H] ?A°-S., ^ -*MI*W)fe ^ 3E, 

3*3. #0.3. * ¥^3** *V^H # Hi 7} ^#£]3E.Jt. 

^bV^ o_S Buried heterostructure(BH) 3M*ife- ^Iff-* ¥^ 3E.s)-s<Hl ^ o.s. 
^ 9X7} afl^-ofl -ol^ tfl^j. ^. # ^ y l7> -O -^>cf. RH 3H*HH ^7} 

°l-§-t!-cf. 

B^ElCthyristorM- ^SVfe U^^ck 
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1020030088260 #^ 2004/1/20 

<24> ^15,665,612J:(J. K. Lee et al . , "Method for fabricating a planar buried 

heterostructure laser diode")^ al'id^M ^^14 ^3 *lW(mesa) H^tr 

<25> £ 1-1; , n-InP 71^(1) -tfofl %^#(2) ^ #Sfl2EL#(3)* ^ tr d^S] n> 

iaf °l-g-*V til^nfl^ ^z}^ ^3 ^4 ^£-5. uflA> ^^tr4. °fl^> ^ 

s] aizv^ J=L«.ofl p _ In p ^^MK^U)^ n-InP #-?MK^(5)^- #7l ^} 

i^-*Hr #31 ^M^l p-InP #efl^#(6)-i- ^^Vji, #7l #eflJE.#(6) SL?] 
(7)^- «8^i=r. 

<26> ^-7] ^-2: o]^o| JjL^-ofl n -p- n -p^ *K£3]#(1, 4, 5, 6)£.S. ^ole)^ 

» ^*teH ^l^^^lS^- tr4. °1 A oM nflA} ^2: %^#(2)4 ^-71 

p-InP *lff-*KHK4)°l ^(dl)ol uflA} t}^ «-W-( d2 )oll ti] «fl ^o>o> ^ 

3r3M ?13 n <8^ 71^(1)4 #-?t*r##(4H ^*fl ^^£1^ cfol o_c (diode)1 . ^ 

< 27 > ol^-^-^ ^16,H0,75631(N. Otsuka et al . , "Method for producing semiconductor laser" 

< 28 > £ 21- n-InP 71 ^-(11) ^Vofl #^#(12) ^ #Hfli= #(13)^§- *S^tr ^ ^ ^ 

H(Undoped) InP «V£^]#(14), p-InP *1W&#(15) ^ n-InP ^^V^:#(16)# ^^trCf. 
-#7l DflA> S#*Hr #31 tf-^ofl P-InP #efl = ^(i7)^- #7l #efl = ^(i 7 ) 
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1020030088260 H*}: 2004/1/20 

#7] 7-2i±z *\]*} ^Sl <^1^^ Jfg-ofl n-p-n-p^ *KE*fl#(ll, 15, 16, 17) .2.3. *>°13 

■¥■31 %^#(12)2f °J^£]^ ^^s) 7 l ufl-g-ofl a o v 7] p ^ ^JESfl^(15W p<83 Zn °1£ 

°1 %^#(12)ilS ^S]7l ^4. Zn °l^r ^^(12)21- H *KE^£| 

^EflcH] oj % >o. D ^ l7l1 ^^1^ ^ ojcf. ZLSfl^ ^71 p^ ^51^(15) 

■t- ^^*)7)7] <£5.2. InP ^£^l#(14)-g- gj=7ll Zn SKM 

^Tfl *>i£ %^~( 12)^.5.^ Zn ^*J-§- 3i2\is}x) £>ZL p^ tfVE*ll#(15)* JE^MzJ 
t 5Ui^sL p-n-p-n^ l>£^]fAS ^o}?)^^ ^2i% ^^S\-X\^ ^ ojcf. 

7H^1 sUMl-ia «o v ^^r "S-^sls. nflA> f^t ^^*v * p-n-p^ yv^^i 

# cfl^l ^<£( semi -insulating) ^<=>}^. H&|v4 ^ #S.aflf-a- ^ 

^l7l<S JE^ ^cHH Fe °l£r<>] p^ *KE^#o11 S.*g& Zn ^1^34 «K£*fl7}- 
p^ «V£^S >£2j-*Hr iH^t}. niftx) o]m. nv 7 j av^^g. ^^VaI^I 

71 *H ^ n^ ll£^l#^ ^^IfJ^-. °1 nfl n *§ aj^^o] qj- oj^q ^ - 

i:7>^ .^-g- Jfl*Hfe ^ #7l] 3)1 a) Ei^( ca p ac i t ance) 
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1020030088260 #^ ^^>: 2004/1/20 

<32> g_ Pakulski ^-3] -fe^-O'Semi-insulat ing buried heterostructure laser with PN fence", 

Electronics Letters I EE Vol. 38, No. 25, pp. 1680-1682, 2003HMi^ °l£i?r ^l^l"^- 
^\7] 51 *W A>ol^^# ^*Rr n^ ^ 5Ls)-5L #7lJL ^z} 

< 33 > £ 3-1- n-InP 71^(21) tfofl *^#(22) ^ #efl = #(23)^: ^ ^ 

^i3t °l-g-tr ^z]- ^-^ o.S. nflA} ^St ^ W4. ^> ^z$Q ^ofl 

p-InP ^df?-^#(24) ^ n-InP ^^-^#(25)^ ^tr^r. A oM °flA} 5L^-SRr #31 

A o V ^-^°ll P-InP #sfl = #(26)-ir ^^*>ul, #7l ^Efl = #(26) ^ ^#^(27)* ^ *r 

4. W -£4^ A oM ^.aj ^3^(27), #Hfl = ^(26), n-InP £-fM>##(25) ^ p-InP 

#fr*r#^(24)# ^4^, ^ ^£^1^(28)* ^tr^. 

<34> A o > 7 ) ^ofl^ ^^-o]] cfl*> ^ f^cq «1 7}- tVS^l^^V ol^-^^l AVoj^^Ei ^ 

d\) Hl«fl °}=7> ^353^ 7fl Sfl ^1 

< 35 > tif^f *\)*\ ^$\$1 ^f^Kt^ ^^"tr ^ ^^-^ Jf^l ^KS^l 

» *ti-f^r «<^# °l-§-*K! BH eflol^o^ m.^^. ^a o v a] ^ oi ou|. Jl^ojuf ^ # 

fHH ^*r##°l ^^§- *r*l *S>^ ^^7} ^7l7ll ^rf. 5Etr, ^z]- ^o^J- 

371 afl^ofl ^i^o] o\^JL, tiV£^## ^^o) ^xg. ^-^o] SH^tf. 

zl&Iji Zn^r Fe °]£r°} "^sl^r ^(inter diffusion) ^^r ^ nfl^-°fl 

nflA r s.^. 3-711 n>s.^ ^^cf. 
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1020030088260 W^ 2004/1/20 

<36> s-a^ BH 3M*HH ^ #0.3. JljeL^ *}i=HrH ^r°d 

<37> £ 4= SLqo. -%^°) ^51 X) #-8: SfTfl 3HM^ ^HS* 

^H^l^l^ 01 014. 

<38> § t^2] £ tf=- £4S. tf-f^ #SflJE.» ^iL3 3 

<39> A o V 7 )^. S-^^. ^^ 7 ] ^ £ ^ofl 0}-=. BH eflol^^- uflA> ^2:3. 7]&ty, 

^7} "fl*> ^3: ^oHl JE^S.^ 3o}7f #ofl ^£ *fl 1 

#efl^#^, ^"71 pflA> ^2, 4§=Of <3} ^v 7l 7l ^. ^ofl ^^-^#4, ^-71 *fl 1 

#2fl« ^ ^Hl AlzHHf^f, ^71 nflA> ^ 2 #71 ^Z^*]^ 

A oHl i^Sj X] 2 #efl£L#^, ^-7] Xl 2 #Efl^# $-*\ ^##4, 

A o V 7l .2.^ ^#3^7 Xl 1 A oM 7}#2] i5}^o\] ^£ X| 2 ^-§- 

< 40 > g:^ Aj-7l^j. s.^ ^§>7l ^ 4^- BH 3H*i XlS w 0 V^^ n ^ 7]% # 

°11 ^ Xl 1 p ^ aV^xi^g- 3f ^ x afl^ o]^ Aiz}- ^ 

#314, ^"71 XW «§HjLo] **o]} X) 2 p^ «]:£X1#, *K£Xl#, Xl 3 p^ 

sx}#* ^^l^ ^d^v^-i- ^^Rr #X14, ^-71 4^3 xi^*}- ^ *jxi 
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1020030088260 #^ ^^>: 2004/1/20 

XI 2 4ia n&Sr oi-g-tt <^ ^^^s Jf-g-sq ^-7) £.13 

^ XI 4 «KEX1## db^fil %-°-3. sflE^tfRr ^Xl^r, 3g^-^o.s. s^^- Jg^Al^l 
<«> #71 ^^MV^^S- XI 1 #:£X1#, n^j o>£.^l# ^ Xl 2 p^ «V£Xl^°-3. 

^, #7} Xl 2 p*§ *KEXl#£] ^*fl7> ^-71 X| 1 p^ ti}£^l^Cf ^'AS 
<42> #7l Xl 2 p^ «K£Xl#£r 0.2mm ^v)]S. ^^M, #7l XI 2 #Hfl = #£- p^ 

<43> olsV, yg^Lsi H>^^r -3*H£- #Xl*l ^*>7l3. 

<44> £ 4a^ p-n-p-n^ *KEXliH41 44) ^.S ol^^l^ Af-ole)^ ^2:^1 *lff-*KH^ 

* 7fl^ o.S. £ 4b^- £°1 ^(Vac)^ 3*1 Tjofl p-n-p 

Ei(Ql)4 n-p-n H€^1^^(Q2)7> ^ o^o} 34*3 sj SS S^^cf. ¥ H$*liEl(Ql ^ 
Q2)» Ebers-Moll models. X1#*H ^r'S S. 52} ^cf. i 5<*IM Jr8: H 

<X^(gain)-ir ^71 #*><3^ #^-(space charge region currents)S ^ 

«r 0 H^(biasHH ^-ir tr^. °1 €^ Tfl^ tfEflof) afe} zl 3.7)7} & 

°1 cfscf. £ 5 ofl^ j^l »o»ol o>^ nfl a>o1£)^e^ ^ 7>*1 #Bfl* #&t\.. ^ 
7}^1 tcj-e} xj^y} ^7>§>^ #Efl "0N"*r, ^7>«H£. ^7} ^7>S}*1 #Bfl 

OFF" o}cf. "ON" #Eflo]H H*ffl*l^Ei(Ql ^ Q2)fe iSKsaturat ion) ^SHH ^^Jl " 
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OFF" #3HH ¥ B^l^eKQl ^ Q2)^ (active) <3^°1M ^tr^. °1 *r H 
^^l^Ei(Ql)^ Bflol^( base )<4 H^H^sl (Q2)£l (col lector)* *KE*l]£l 

#$\o\) rrj-E}- a}^] £}^cfl, ol «Ve*H^ ^7l^o.5. (float ing)£H 91^. 

<45> BH Eflol^o])^ ol -L^ A\o]^^B\o) ^Eflofl cfl «fl >H <^ &| 7>*1 2) 2}^] 

aZ 1 ^. T. Ohtoshi et al.£] fe-§r( "Ana lysis of current leakage in InGaAsP/InP buried 
heterostructure lasers", IEEE Journal of Quantum Electronics, vol. 25, No. 6, 1989)°11 a^ 
°l*r€ *3tr ^^fl- w>^-o.s BH elH^ ^-iMKhg- A>o]e)iE^ "ON" ^ 

^^}Jl 9X^. A>olej^E^|7|- "ON" ^H^l^ ^^-^>cJ#O.S ^o] 

7] ^«fl £ 4tHl nq-el- aH^e^I ^e]^ ^7)^, G. Pakulski^ fe-£-°1lAi ^ a> 

<46> 6£- p-n-p-n^ aV£^l#-I-S. o]^-o^^l a}o}^^b]^ S.^}^ BH eiH^S] S)S.£ol 

< 47 > ^ff-^if#^ 7fl^ A>olEliEKTl, T2, ••• Tn-l)#o] tg^g. o^^o] *I^7> 

£. ^^1^ Jl^I- ufE}i47fl ^tf. G. Pakulski^l ^2:^ o] a>o1e]^e|(T2, - Tn) 

^1 ^2L°]t\. A>o]El^Ei(T2, - Tn)S. *Iff-7} * = 7ll ^ ^%V(R6)ollA^ ^7l^ # 

<?]sfl a>o]^^eKT2, - ThHl ^e)^ ^°J-ol #^€^r. n}eH A r°l 3 ^ (T2 , ••• Tn)S 

<48> zLEi^ «>^tr ^HHl *r€- BH 3M*^ ^2]- ^.g. £ 7a ^fl*l £ 7f» 
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1020030088260 #^ 2004/1/20 

<49> s. 7a# ^SS}^, 71^(100) A cM] %^^(101) ^ te^l#(102)-8: £ 

*}^J13. ^ ^71^ ^-o] ojs^^ ^.ofl ^ ig^-g. p>^ 3 ^ 

(103)^- ^"71 71^(100)^.^ n-InP 7}#, 3.°](core)7} 5)±r ^7] 

%^fKl01)JL3.^r InGaAsP, JE^S^ #efl^.7> 5)^ #71 ^S.^1#(102)^.S^ p-InP ^ 
* *>-§-^- <r ^-2.^, ^"71 3flBi(i03)^: ^e)^- ^eKSiNHM- AV^-nv (Si0) o. 

< 5 o> £ 7b ^- %V S ^, 2fl€(103)-g- ol-g-*V *iz}- ^o.S. p^ «VE*fl 

#(102), %^#(101) ^ 71^(100)^ ^ ^z^H uflA> 

<5i> £ 7c 1- , %7] nflA> ^ ^ofl p ^ a>£^ %.{ i 0 4a) , 

*fl#(104b), p^ «KE3l#(104c)* ^V^ilS. ^^1^ ^*KH^(104)* *8^^h °1 

^"71 p^ «KE*fl#(104c)# 0.2mm °]H>\2\ ^)S, o}^ g^] ^^4. 
<52> £ 7cM- #2:^ , ^-71 4i3 5fl^i(103)# ^TRV ^ ^-2: 

(etch-stop layer)(105)-& gMl ^^^Jl, #7l ^^^^#(105) p^ tiV£*fl#(106) ^ 

-2-^ ^##(107)^- ^xV^o.S. ^^1^14. #7l ^^^l#(105)^r InGaAsP-^.5. 

JESfS.^ #Bfl^7> sJtt ^71 p^ tiV£^l#(106)^T p-InPS ^^^JL, ^7} ^##(107) 

^ p-InGaAsS ^^tb4. 
<53> £ 7e -i- %T-2i^^ , ^^(photo-resist), ^s}- S^r .-^s^o. 3. ^(iA)^ 

^)Sc * ^3 ^4 H o Vl £i^L ^7} Sm ^#(107) ^ p^g #£.*fl^(106)-§: 

m^^. O] ^^^]#(105)01 E#3tT AlZ^-O] ^J. 
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H , A cM 5L^1 ^##(107) £ a>£^l#(106)^ ^43-2.3.^ &.u).3. # 

ff-^liE^ *>4. 

< 54 > £ 7f# ^ #7] 3 ^<3-g- S0G( spin-on-glass) f^S ^ 

Sj-^(108)-§- ^ #7l iB] ^#^(107) sg ^3^(108)^ ^T^H ^# 

*1?14-. A o v 7l ^#^(107)34- ^) ^#(109)-gr $>S*H ^i^-i- 

71^(100)2] ^H^lS ^#(3EAl^)o.S. #^hg- ^-7] 
(109)£r Ti/Pt/AuS ^W4. 

<55> #^<*IMfe aJ- 7 ] p «g * (i04c)-§- *}7fl^- 0.2mm o] <>B^ g}=7fl 

^^W. <4eM AH 3^ £11- ^*Rr p-n-p B^l^S} oflnlE^l-ol o>^ T^KSL 6 

21 7RKR6))-i- ^-*fl #^-4 Jl41- ^Tfl €4. nel£S a>o]s1^# -f-^H ^ 

S-l^ ^ff-7> ^ 7-^Kg- -f-tsflo) §> 7 ] ^ofl ^<y-o] o]7}£l53* ufl AHel^E-l^ ^ 

^*Hr ^ff-^KHl^l ^b1^ tfdfcsq <H ^ * =^ ¥^^^-7> 

4. 

<56> £ 8 £r 4^- BH eflol^^ ji.^ TjiAjsv ^41- q-El-^ nejH^, 

25 °C ^ 85°C°lH<2l s.^o] ^Al^cf. 

<57> zp.^- A1> A2 ) 2ja>^o] p- n -p-n^ *K£*fl#l-g- °]-g-*]- ^-f £4^. ^^l 20 

mm ^7lJl p-n-p-n^ «VE*ll#-I-g- *ll7itt ^EEo)z±(5L 1 ^ £ 2 

<58> ^ 2(^Hd Bl, B2)fe G. Pakulski^l 2l«fl ^o>^ ^^1, 5mm ^ 
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<59> 3(^-4 CI, C2)£r 1^44 3l4r*Hr ^S^, 5L 7 4 i 84 4°1 44-^4 

#Efl^7f 4^ ti}£^]#(106)^: 4444 ^44 ^°-£- ^-244. 

<60> £ 8 2] ZLHflH* - 4^1, ^4 ^^-oflA^ ^2(^2 1 44 

^2 3)7} 44 Hl^-tt -^4* iL44. ^14 J2^4 ^ ^4 4^44^ 2 ^ ^2 
3(44 Bl, B2 3? CI, C2)4 4^4 ^2 1(^-4 Al, A2)JiL4 -f^* 4 ^ 44. ^2 27} 
^2 3iL4 ^-44 44 -f^44 31^4 ^ ^4 ^oflA^ 44 4"44fe 53 o.^ 444 
534. o] 4444 «Al €*44 *«Hr 4^H1 4t!- 31444 ££ 4^ ji444 
4. 4-1- .ns}44 44, ^2 14 ^ 2 4 344 -^4 44tt 4^- 44^1 €4. 

<6i> £ 9a¥ ^44 4€- BH 44444^ £4^. SLB. ^-g- 4444, £ 9b^r 4^ 

bh 3144^144 £4s s.;el iRj-g- 4444. 444*- #4^7} 4^ p^ 4^4 #4 

* 444i #41-4 4^ #4^- 4£- ^44 £4s 4^4 ^4 44 ^44 

# 4 -r $14. ¥ ^2:4 -2.= f^£(overlap)fe 99.7%4 444. 
[^-^4 JL41 

<62> ^ BH e fl4^ofl4 ^<y^ 4^-4 cfl*v ^- #^4 4# ^444 4*fl £ 

4s. 4^-5 = ^ ¥44^-1- 444 44. 4444 444 #4^4 4¥ ^>£4 

^44 44^44 4444^4 441- 4^44^4 ¥4447}- 44 

44 4^4 t!:4. £ 94 £44 44 44 £ 4^4 4^ BH 444tt 4^4 <a444 BH 
4°14i4 ¥¥4 <^ 4^ 4 4 #^ 44^ 44M14. ^-4, ^-&4 ^ 4444 4s 
4 ^-4* 4444. 
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23-15 



1020030088260 #^ <H*}: 2004/1/20 

1] 

nflA> 71*4, 

^7l 2 #efl-^# ^-ofl ^ ^#4, 

^71 ^W-Pf ^#5^ 1 3^4, 

2] 

^7] A] 2 p^ aV£3l^ ^-7} ^1 1 p^ alS^l^^.^ S^l ^ 

MJ^$ 3] 

*ll 2 Sa^H^i , #7l 2 p^ «l£^#^: 0.2mm *g^=l 3* 
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IHtt 4] 

«V£Xl SIM*]. 
5] 

71 ^Hl ^ lp^ *K£X]^ ^^tb * *fl 1 D >^3. ill^-i- ol-g-tb ^ 

^ "E-^SLS. X| l p ^ hV£X1#, £ ±^ ^^><^ nflA> 

A oM ^1a> ^-2} X] 2 p^ *KEX1#, «l£^#, X] 3 p^ 

^•71 p>^3 Xl7ltb * #-¥-ofl ^^^1#* ^*>JL, ^"71 ^3*1 

# XI 4 p^ «KEX1# £ .2-^ ^^171^ #7fl«4, 

X] 2 n>^ a sflE^ ol-g-§V ^izj- « «.o} a o V 7 ] _$_nl Xl 4 P 

<g yV£Xl#-§: dfc33 ^E^Rr #X1$K 

*V£Xl 3M*1 X)^ w o V ^. 
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l%T*8r 7] 

*fl 6 %H1 &<H*L ^7} A] 3 aV£*flf^ 0.2wni *f-v\}3. *§^S>^r ^^ 

[^t 1 * 8] 

*n 6 %hi &°h. *n i ^ 2 *>^3. ^sj-^m ^ei^- #3-^- 

[3^* 9] 
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